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see the publication of a more extended edition of his correspondence, especially one augmented—if possible—by the
letters from his early Hungarian and German period.
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The title of the book under review raises the questions: which masters, and what sort of reflections? Raymond
Ayoub, the editor, chose to restrict the selections in his book to articles by eminent mathematicians from the last cen-
tury, which involve “humanistic” topics and which are accessible to the general reader without technical mathematical
prerequisites.
So who are Ayoub’s “masters”? The mathematicians chosen include a few illustrious examples who came into their
mathematical primes at the beginning of the 20th century or before (Hilbert, Hardy, Poincaré), while most choices are
concentrated on mathematicians who did the bulk of their important work in Europe and the United States between the
two World Wars. The inventory of masters is thus a traditional, Western list (Birkhoff, von Neumann, Wiener, Weyl),
with only a single woman included (Cartwright). While there is a considerable diversity of opinion about matters
mathematical and philosophical in the book, the reader should keep in mind this relative narrowness in the selection
of authors included.
Over half of the selections took their original form as public addresses to various meetings and congresses. This
is unsurprising, considering that such forums are a natural place to find a professional mathematician willing to
abandon the careful rigor of technical mathematical prose for the speculative musings here. Moreover, the rhetoric
of such public addresses actually helps to draw in the general reader, even if the subject matter is subtle or diffi-
cult.
The editor interprets “humanistic” topics widely, and the diversity of the subject matter is one of the charms of the
book. He has grouped the articles into four sections, entitled Mathematics and the Intellect, Mathematics and Human
Understanding, Mathematics and Society, and Miscellaneous; these work reasonably well, but it is easy to imagine
alternatives, depending on the themes one wishes to emphasize. Indeed, below we will take a brief leapfrog trip across
sections and articles, to give a flavor of the topics covered in the book.
Each of the 17 selections has two prefaces. The first preface is a biographical note; these are gracefully and gen-
erously written, with pertinent family details and a description of the author’s professional career. Consistent with
the aim of keeping the book accessible to the general reader, there is little specific detail about the mathematics of
these authors, but I think that even the mathematically unprepared reader might have forgiven a little more detail here.
The second preface provides some editorial commentary and background for the article itself; Ayoub is particularly
adept (and fearless) at painting some of the larger philosophical background in broad strokes, while trying with some
success to avoid the jargon of technical philosophy.
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One selection should be of particular interest to readers of Historia Mathematica: a lecture by Weil on the practice
and purpose of the history of mathematics. He argues forcefully that historians of mathematics need mathematical
talent and experience, but part of the reason for that is his desire as a mathematician to see earlier developments cast
in the new light shed by more modern mathematics. This approach can lose sight of the original purpose and historical
context.
We shall now briefly survey some of the other selections. Considering the time in which many of the articles were
written, it is natural to expect that professional mathematicians would reflect on the contemporaneous debate about
the philosophical foundations of mathematics, and we are not disappointed. Hardy writes with grace and charm about
searching for a philosophy of mathematics that is both sympathetic and tenable. This was difficult for a mathematician
like himself, who believed that mathematical theorems are objective truths about existing mathematical objects, and
that infinite processes are powerful and acceptable ways of reaching these truths. After reading Hardy’s critique
of Hilbert’s program for proving the consistency of classical mathematics by finitistic means, we turn anxiously to
Hilbert’s article for a reply.
In his article Hilbert does indeed cast a jaundiced eye on the validity of “infinite” processes; however, he transcends
the narrower debate on mathematical foundations, and focuses on the more general issue of epistemology. He specu-
lates on how observation, deduction and the a priori interacted to produce what he viewed as the stunning expansion
of human knowledge during his lifetime. He finds that mathematics is “the tool which governs the mediation between
theory and practice, between thought and observation” (p. 125).
But Hilbert is quick to point out that applications are not the only justification for mathematics, a theme brought
out forcefully in a number of articles. Von Neumann argues that “the best mathematical inspiration comes from
experience and that it is hardly possible to believe in the existence of an absolute immutable concept of mathematical
rigor, dissociated from all human experience” (pp. 179–180)—despite what Hardy believed! But he goes on to argue
that mathematics is indeed different from an empirical science, because of the freedom a mathematician has to choose
problems and approaches—choices made on aesthetical grounds.
Morse makes explicit the comparison between mathematics and the arts, arguing that “discovery in mathematics
is not a matter of logic. It is rather the result of mysterious powers which no one understands, and in which the un-
conscious recognition of beauty must play an important part” (p. 88). One piece of evidence he offers is Poincaré’s
famous description of the role of his subconscious mind in doing mathematics—and we can turn to Poincaré’s own
description in another article. Sylvester also writes passionately about the process of mathematical creativity, describ-
ing “how much observation, divination, induction, experimental trial, and verification, causation, too . . . have to do
with the work of a mathematician” (p. 160). He continues in his florid and discursive style to decry the moribund
teaching style then current, calling for Euclid to be “honorably shelved” (p. 160). A generation later, Hadamard is
still worried about mathematical education, eloquently arguing for what he calls the “heuristic method” (p. 34), in
which students discover mathematics themselves, and thus make it their own. He thus describes what we might call
the Moore method today.
My leapfrog tour could continue almost endlessly—as one would expect, considering the quality of the authors
and the richness of the topics chosen. Inevitably, I would quibble with a few of the choices the editor has made. For
example, Wiener’s youthful excursion into pure philosophy is interesting to read, especially while attempting to detect
mathematical strategies in his arguments, but the article per se does not touch on mathematics itself, and so makes little
connection with the rest of the book. Similarly, Lichnerowicz’s article on the moral responsibilities of the “community
of scholars” says important things that have become even more important today, but he does not reflect on the role of
mathematicians specifically. And Sylvester belongs to an earlier generation than that of all the other authors included
in the book. Nevertheless, in bringing these articles together (and in several cases providing translations into English),
Ayoub has created an excellent book, to which I will return often.
This volume would be an excellent source for an interdisciplinary seminar about the role of mathematics in the
larger culture, given that care is taken to point out the cultural and temporal limitations discussed earlier. Indeed, I
would welcome a second volume by the same editor, with emphasis on the “masters” of the second half of the 20th
century. In such a work we could expect philosophical reflections extending beyond the earlier foundations debate. We
would likely hear more about mathematics as an empirical science, in light of the use of the computer. We would also
expect more about the cultural basis for mathematics, a conversation only begun by the Wilder article in the present
volume.
358 Reviews / Historia Mathematica 34 (2007) 344–358
But Musings of the Masters gives us ample material to read and ponder. To paraphrase Andrew Dunham: Read the
masters, and enjoy!
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